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Hearing lossAbstract Background: Otitis media is a common inflammatory disorder caused by the effusion of
fluids or pathological changes in the tympanic membrane of middle ear that leads to hearing loss in
all age groups which may be either temporary or permanent. Objective: The present study aimed to
identify the risk factors responsible for the onset and progression of otitis media and its subtypes as
well as its associated co-morbidities in the South Indian population. Subjects and methods: The
study constituted 2602 subjects including children and adults affected with OM and the diagnosis
was confirmed by ENT specialists using all the required otorhinolaryngological tests. The study
was carried out by the institutional ethical clearance. The data were coded and evaluations were
performed using the Statistical Package for Social Sciences, PASW STATISTICS 18.0 software
(SPSS Inc., Chicago, IL, USA). Results: squamous-chronic suppurative otitis media was highly
prevalent (47.3%) followed by mucosal-chronic suppurative otitis media (18.5%), acute suppurative
otitis media (17.6%), and otitis media with effusion (16.6%). The multinomial logistic regression
analysis showed significant association of tinnitus with squamous-chronic suppurative otitis media;
bilaterality, tinnitus and vertigo with mucosal-chronic suppurative otitis media while bilaterality,
adenoids, tinnitus and snoring with otitis media with effusion. Significant differences were observed
in different forms of hearing loss at higher frequency within the subtypes of otitis media.
Conclusions: The study has revealed that otitis media predominantly affects all age groups and
has a serious health concern in cases affected with hearing loss and its associated co-morbidities.
 2016 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier
B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
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Otitis media (OM) refers to an inflammation in the middle ear
cleft and is accompanied by effusion of fluids into the middle
ear due to infection which may be associated with the presence
or absence of tympanic membrane perforation.1,2 Nearly 90%
of OM is mostly seen in younger children less than 2 years of
age but its occurrence may also be seen in adults.3,4 The vul-
nerability of OM in relation to aetiopathogenesis is due to
the involvement of multiple factors such as demographic,
genetic, environmental and other health related factors like
infections, allergy, asthma, eustachian tube dysfunction, cleft
palate, and adenoid hypertrophy etc.5–7 The presence of fluid
in middle ear leads to long term morbidity with varying
degrees of hearing loss in children and adults.8,9
The aetiology and duration of OM lead to a sequelae of dis-
orders such as acute suppurative otitis media (ASOM), chronic
suppurative otitis media (CSOM) and otitis media with effu-
sion (OME).10,11 ASOM an acute form of OM, characterized
by inflammation and the presence of fluid in the middle ear
includes symptoms such as otalgia, irritability or fever.12
CSOM is a recurrent or persistent otorrohea over 2–3 weeks
through a permanent tympanic membrane perforation leading
to long standing inflammation of middle ear or hearing loss.12
Based on the propensity to cholesteatoma, CSOM can be fur-
ther classified as squamous (safe) and mucosal type
(unsafe).12,13 OME is a chronic inflammatory condition that
is characterized by a non-purulent effusion which may be
either mucoid or serous.14,15
OM is highly prevalent worldwide and is the main cause of
hearing impairment in developing countries.16 World Health
Organization (WHO) has reported that hearing impairment
in 42 million people (above 3 years) in the world was mainly
caused by OM. The prevalence of OM varies in different coun-
tries, populations and ethnic groups.17 Studies around the
world have reported that the prevalence of ASOM varies from
2.3% to 20%, CSOM 4% to 33.3% and OME from 1.3% to
31.3%.13,17,18 The prevalence rate of ASOM in India is around
17–20%, CSOM is 7.8% and of OME is not yet known.19
Therefore, the present study aimed to determine the prevalence
and identify the role played by various aetiological factors
responsible for onset of OM and its subtypes leading to hear-
ing loss in the South Indian population.
2. Methods
2.1. Subjects
All the patients referredwith ear problems toMAAENTHospi-
tals, Hyderabad, Telangana State, from 2004 to 2014 consti-
tuted the study subjects. The subjects with symptoms such as
otalgia, otorrohea and no sign of improvement after 24 h were
included in the study. According to the age, the patients were
grouped into 1–15 years, 16–30 years and>30 years. The diag-
nosis of otorhinolaryngological problems was confirmed by
ENT specialists using clinical history, clinical examinations
including video otoscopy, nasal endoscopy, tympanometry
and pure tone audiometry. Audiometric threshold of hearing
loss was evaluated using pure tone audiometry and the average
for the frequencies 0.5, 1, 2, 4 and 8 kHz was recorded. A special
questionnaire has been designed to collect the epidemiologicaldata and the study has been carried out with institutional ethical
clearance. The data have been collected from 3666 subjects, of
which 5.8% (n= 213) were affected with outer, 76.6%
(n= 2808) with middle and 17.6% (n= 645) with inner ear dis-
eases. Among the subjects affected with middle ear disorders,
65% (n= 2602) were affected with OM, of which 17.6%
(n= 457) were affected with ASOM, 65.8% (n= 1713) with
CSOM and 16.6% (n= 432) with OME. Around 71.9%
(n= 1231) were affected with tubotympanic and 28.1%
(n= 482) with atticoantral type of CSOM. Patients with otitis
externa, congenital hearing loss, Down’s syndrome, cranio-
facial malformation, terminal and systemic illness such as septi-
caemia were excluded from the study.
2.2. Statistical analysis
The data obtained was coded for statistical evaluations.
Appropriate statistical analysis was performed using the Statis-
tical Package for Social Sciences, PASW STATISTICS 18.0
software (SPSS Inc., Chicago, IL, USA). Continuous data
are represented as means and standard deviations whereas cat-
egorical data as proportions. The chi-square test was used to
compare the proportions of categorical variables. Finally, a
multinomial logistic regression analysis was used to differenti-
ate and identify statistically significant risk factors associated
with subtypes of OM.
3. Results
Out of 2602 OM patients, 58.6% (n= 1525) were males and
41.4% (n= 1077) were females. High male preponderance
with male to female ratio of 1.4:1 was noticed. The mean
(SD) age of OM subjects is 32.9 (17.73) years and mean
(SD) age of onset is 8.3 (6.73) years in 1–15 years, 30.0 (5.61)
years in 15–30 and 53.5 (9.3) years in >30 years age group.
squamous-CSOM (47.3%) was observed to be more common
compared to other subtypes of OM. The prevalence of co-
morbidities such as sinusitis was 30%, tonsillopharyngitis
20.1%, adenoids 9.3%, hypertension 6.5%, diabetes mellitus
4.7%, allergic rhinitis 3.3%, asthma 1.8%, nasal polyps
1.5%, and hypothyroidism 0.6% in the study population.
Significant differences in demographic and clinical findings
such as age of onset, sex, season, tympanic membrane perfora-
tion, presence of associated co-morbidities, type and degree of
hearing loss were observed between the OM subtypes (Table 1).
Males were slightly more affected in mucosal-CSOM and
OME while females in case of squamous-CSOM. Prevalence
of OME was observed to be lower in 16–30 years of age. With
regard to seasonal variability, the occurrence of ASOM and
OME was more in winter, squamous-CSOM in summer and
mucosal-CSOM was commonly noticed in rainy season. The
occurrence of nasal/nasopharyngeal disorders such as sinusitis
(70.7%) and tonsillopharyngitis (52.2%) was found to be high
in CSOM while adenoids (42.1%) increase in case of OME.
The occurrence of symptoms such as tinnitus (75.7%), vertigo
(80.4%) and post nasal drip (68%) was more in CSOM sub-
jects while jugulodigastric node of >2 cm size (48.3%) and
snoring (39.4%) were found to be increasingly associated with
OME (Table 2).
Multinomial logistic regression analysis revealed the signif-
icant factors which might be associated with severe forms of
Table 1 Demographic and otological findings in otitis media subtypes.
Parameters ASOMa
(nb = 457)
squamous CSOMa
(nb = 1231)
mucosal CSOMa
(nb = 482)
OMEa
(nb = 432)
Total
(nb = 2602)
P-valuec,d
Sex
Male 264(17.3) 691(45.3) 303(19.9) 267(17.5) 1525(58.6) 0.034*
Female 193(17.9) 540(50.1) 179(16.6) 165(15.3) 1077(41.4)
Age of onset (years)
1–15
(Mean ± SDb)
144(15.5)
9.4 ± 6.10
431(46.3)
8.4 ± 7.28
180(19.3)
8.3 ± 6.71
176(18.9)
6.9 ± 5.58
931(35.8)
8.3 ± 6.73
<0.001***
16–30
(Mean ± SDb)
182(19.5)
29.4 ± 5.39
473(50.4)
30.3 ± 5.65
173(18.4)
29.5 ± 5.69
110(11.7)
30.7 ± 5.80
938(36.0)
30.1 ± 5.61
>30
(Mean ± SDb)
131(17.9)
54.4 ± 10.15
327(44.6)
52.2 ± 8.54
129(17.6)
53.1 ± 9.02
146(19.9)
55.6 ± 10.00
733(28.2)
53.5 ± 9.30
Season
Winter 186(18.1) 423(41.3) 207(20.2) 209(20.4) 1025(39.4) <0.001***
Rainy 118(16.8) 356(50.7) 145(20.7) 83(11.8) 702(27.0)
Summer 153(17.5) 452(51.7) 130(14.9) 140(16.0) 875(33.6)
Otoscopic findings
Laterality
Unilateral 338(19.9) 870(51.3) 292(17.2) 195(45.1) 1695(65.1) <0.001***
Bilateral 119(13.2) 361(39.9) 190(20.9) 237(26.1) 907(34.9)
Degree of hearing loss (decibels-dB)
>40 dB 72(9.4) 362(47.2) 195(25.4) 138(18.0) 767(29.5) <0.001***
<40 dB 385(21.0) 869(47.4) 287(15.6) 294(16.0) 1835(70.5)
Types of hearing loss
Normal hearing 43(47.3) 21(23.1) 17(18.7) 10(11.0) 91(3.5) <0.001***
Conductive hearing loss 353(17.2) 1006(48.9) 355(17.3) 342(16.6) 2056(79.0)
Sensorineural hearing loss 35(19.8) 64(36.2) 33(18.6) 45(25.4) 177(6.8)
Mixed hearing loss 26(9.4) 140(50.4) 77(27.7) 35(12.6) 278(10.7)
Associated co-morbidities
Otological 205(16.5) 662(53.4) 204(16.5) 168(13.6) 1239(47.6) <0.001***
Otological + Nasal/
Nasopharyngeal
212(18.4) 481(41.8) 244(21.2) 214(18.6) 1151(44.2)
Otological +Metabolic
disorders
40(18.9) 88(41.5) 34(16.0) 50(23.6) 212(8.2)
a ASOM: Acute suppurative otitis media; CSOM: Chronic suppurative otitis media; OME: Otitis media with effusion.
b n-frequency; Values in parenthesis are % frequency; SD-Standard deviation.
c v2-test.
d Level of significance: *p-value < 0.05, ***p-value < 0.001.
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(Table 3). Tympanic membrane perforation (OR= 16.43,
95% CI = 9.93–27.19) and tinnitus (OR = 2.21, 95%
CI = 1.62–3.01) were significantly associated with squamous-
CSOM; bilaterality (OR = 1.52, 95% CI = 1.13–2.05), tinni-
tus (OR = 2.37, 95% CI = 1.68–3.32) and vertigo
(OR= 1.80, 95% CI = 1.10–2.94) with mucosal-CSOM;
bilaterality (OR = 2.89, 95% CI = 2.14–3.89), adenoids
(OR = 4.10, 95% CI = 2.44–6.89), tinnitus (OR = 2.10,
95% CI = 1.46–3.02) and snoring (OR= 1.94, 95%
CI = 1.02–3.69) with OME (Table 3).
Significant association was observed in squamous-CSOM
with greater degree of mixed hearing loss (OR = 4.51, 95%
CI = 2.13–9.61) and conductive hearing loss (CHL)
(OR= 3.85, 95% CI = 2.17–6.82); mucosal-CSOM with
greater degree of mixed hearing loss (OR = 2.55, 95%
CI = 1.15–5.66); OME with greater degree of CHL(OR = 3.49; 95% CI = 1.67–7.38), sensorineural hearing loss
(SNHL) (OR= 2.56, 95% CI = 1.04–6.29) and mixed hearing
loss (OR = 2.91; 95%CI = 1.13–7.49) as presented in Table 3.4. Discussion
OM is one of the common inflammatory disorders of middle
ear which has an important health concern at early life as well
as in adults. The aetio-pathogenesis of OM is complex and fac-
tors such as infections or inflammatory conditions such as
upper respiratory tract infections, allergic rhinitis or rhinosi-
nusitis, adenoids, tumour or trauma are mostly responsible
for its onset.19,20 The prevalence of OM varies widely and
causes a serious burden of illness globally. However, studies
on prevalence of OM are limited in Indian population. Most
of the earlier reports indicated the prevalence of OM in
Table 2 Distribution of co-morbidities and symptoms in the prevalence of otitis media subtypes.
Parameters ASOMa nb squamous CSOMa nb mucosal CSOMa nb OMEa nb P-valuec,d
Nasal/Nasopharyngeal
Sinusitis 124(15.9) 364(46.6) 188(24.1) 105(13.4) <0.001***
Allergic rhinitis 12(14.0) 40(46.5) 19(22.1) 15(17.4) 0.724
Nasal polyps 6(15.8) 24(63.2) 6(15.8) 2(5.3) 0.154
Asthma 12(25.5) 17(36.2) 7(14.9) 11(23.4) 0.198
Tonsillopharyngitis 125(23.9) 180(34.4) 93(17.8) 125(23.9) <0.001***
Adenoids 33(13.6) 74(30.6) 33(13.6) 102(42.1) <0.001***
Metabolic disorders
Diabetes 23(18.7) 56(45.5) 20(16.3) 24(19.5) 0.754
Hypertension 34(20.2) 66(39.3) 27(16.1) 41(24.4) 0.016*
Hypothyroidism 4(25.0) 4(25.0) 5(31.3) 3(18.8) 0.301
Symptoms
Nasal discharge 52(16.8) 133(42.9) 71(22.9) 54(17.4) 0.148
Facial pain 8(27.6) 10(34.5) 10(34.5) 1(3.4) 0.02*
Post nasal drip 50(16.7) 132(44.0) 72(24.0) 46(15.3) <0.001***
Tinnitus 68(9.7) 376(53.7) 154(22.0) 102(14.6) <0.001***
Vertigo 29(13.2) 117(53.4) 59(26.9) 14(6.4) <0.001***
Snoring 18(16.5) 30(27.5) 18(16.5) 43(39.4) <0.001***
Cheek pain 5(27.8) 3(16.7) 4(22.2) 6(33.3) 0.049*
Jugular nodes 6(20.7) 5(17.2) 4(13.8) 14(48.3) <0.001***
a ASOM: Acute suppurative otitis media; CSOM: chronic suppurative otitis media; OME: Otitis media with effusion.
b n-frequency; Values in parenthesis are % frequency.
c v2-test.
d Level of significance: *p-value < 0.05, ***p-value < 0.001.
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other age groups.4,7 In the present study, 35.8% of the subjects
with OM were below 15 years.
The onset of ASOM is not only accompanied by symptoms
and signs of otalgia, irritability or fever but also have a short-
lived defect in the tympanic membrane.12,21 82.5% of the cases
with ASOMwere found to have otalgia and 2.5% of these cases
were observed to have tympanic membrane perforation. Any
chronic defect in tympanic membrane which is accompanied
by recurrent otorrhoea can lead to the onset of CSOM.12,21
Among the study groups, 65.8%of the cases were found to have
CSOM indicating it as the most common otological disorder
and 97.8% of which were found to be suffering from hearing
loss. The prevalence of squamous-CSOM was more compared
tomucosal-CSOMwhich is comparable to the results of the pre-
vious studies.22,23 Among the cases of high frequency hearing
loss, only 43.1% of the patients having squamous-CSOM had
central perforations. It was also observed that CHL and mixed
type of hearing loss was found to be more significantly associ-
ated with squamous-CSOM while mixed hearing loss was more
prevalent in mucosal-CSOM. The findings on the distribution
pattern of hearing loss in the study showed variation from the
previous studies.23,24 The study also revealed that sinusitis,
tonsillopharyngitis, tinnitus and vertigo were the common asso-
ciated co-morbidities of CSOM.
OME was found to affect children between 3 and 7 years
age and accounts for 25–35% of all cases of OM.14,15 Previous
studies have reported that adenoids were one of the most com-
mon risk factors associated with OME.25 In the present study,
OME was found to be present in 17.6% of the study subjects
of which 19.8% were found to have SNHL of more than40dBHL. It was also observed that 18.9% of cases were below
15 years. Adenoids (13.6%) were found to contribute signifi-
cantly to OME in children.
The occurrence of OM is influenced by many factors such
as ethnicity, age, sex, climate, socioeconomic status etc.26
Earlier studies have reported male preponderance in OM indi-
cating a greater amount of occupational and environmental
exposures.27,28 However, some studies indicated female
preponderance while others indicated no disparity.14,29 In the
present study, male preponderance was high in all the subtypes
except squamous-CSOM where the prevalence of females was
slightly more and the observation was in agreement with the
previous study.30
Studies have reported that the prevalence of OM is also
influenced by seasonal variations occurring at different geo-
graphic and climatic zones.31,32 It was observed in the present
study that there is a significant association of winter season
with ASOM and OME, squamous-CSOM with summer and
mucosal-CSOM with rainy season. The reason for the preva-
lence of OM in winter could be due to increased upper respira-
tory tract infections that enable the prevalence of
nasopharyngeal pathologies leading to middle ear infections.
In case of squamous-CSOM subjects, the occurrence is seen
more in summer which might be due to longer persistence of
middle ear infections. Prevalence of unilateral form (65.1%)
is more in all the subtypes except in case of OME where bilat-
erality was observed to be common. The study results are in
accordance with the earlier studies carried out on laterality
of OM.32,33
In conclusion, the present large study emphasized OM to be
affecting both children and adults. Among the subtypes,
Table 3 Risk factors associated in otitis media subtypes.
Parameters squamous CSOMa OR (95% CI)b,c,d mucosal CSOMa OR (95% CI)b,c,d OMEa OR (95% CI)b,c,d
Sex
Female 1.00 1.00 1.00
Male 1.06(0.84–1.35) 1.29(0.98–1.71) 1.21(0.90-1.61)
Age of onset(years)
1–15 1.13(0.82–1.58) 1.43(0.99–2.07) 0.75(0.51–1.11)
16–30 1.05(0.78–1.42) 1.08(0.76–1.54) 0.62(0.43–0.89)**
>30 1.00 1.00 1.00
Season
Winter 0.77(0.58–1.01) 1.24(0.89–1.72) 1.18(0.85–1.61)
Rainy 0.93(0.69–1.27) 1.37(0.96–1.96) 0.75(0.51–1.11)
Summer 1.00 1.00 1.00
Otoscopic findings
Laterality
Unilateral 1.00 1.00 1.00
Bilateral 0.92(0.70–1.21) 1.52(1.13–2.05)** 2.89(2.14–3.89)***
Degree of hearing loss(decibels-dB)
>40 1.69(1.19–2.39)** 2.74(1.88–3.99)*** 1.98(1.34–2.93)**
<40 1.00 1.00 1.00
Types of hearing loss
Normal hearing 1.00 1.00 1.00
Conductive hearing loss 3.85(2.17–6.82)*** 1.78(0.97–3.26) 3.49(1.67–7.38)**
Sensorineural hearing loss 1.91(0.90–4.04) 0.87(0.39–1.96) 2.56(1.04–6.29)*
Mixed hearing loss 4.51(2.13–9.61)*** 2.55(1.15-5.66)* 2.91(1.13–7.49)*
Associated risk factors
Otological 1.00 1.00 1.00
Otological + Nasal/Nasopharyngeal 0.98(0.61–1.55) 1.28(0.76–2.17) 1.08(0.64–1.84)
Otological +Metabolic disorders 0.84(0.45–1.59) 0.80(0.38–1.67) 0.93(0.46–1.88)
Nasal/Nasopharyngeal
Sinusitis 1.20(0.81–1.78) 1.46(0.93–2.27) 0.73(0.45–1.06)
Tonsillopharyngitis 0.52(0.34–0.78)** 0.56(0.37–0.89)* 0.73(0.45–1.17)
Adenoids 1.17(0.71–1.94) 0.90(0.51–1.89) 4.10(2.44–6.89)***
Metabolic disorders
Hypertension 0.76(0.39–1.48) 0.78(0.36–1.71) 1.22(0.59–2.57)
Symptoms
Facial pain 0.81(0.28–2.28) 1.97(0.72–5.36) 0.20(0.02–1.73)
Post nasal drip 0.87(0.59–1.29) 1.14(0.75–1.74) 1.13(0.71–1.79)
Tinnitus 2.21(1.62–3.01)*** 2.37(1.68–3.32)*** 2.10(1.46–3.02)***
Vertigo 1.32(0.84–2.08) 1.80(1.10–2.94)* 0.43(0.22–0.85)*
Snoring 0.79(0.41–1.52) 1.09(0.54–2.24) 1.94(1.02–3.69)*
Cheek pain 0.26(0.06–1.15) 0.66(0.17-2.61) 1.78(0.49–6.53)
Jugular nodes 0.68(0.19–2.43) 1.22(0.32–4.57) 1.60(0.52–4.88)
a CSOM: chronic suppurative otitis media; OME- Otitis media with effusion.
b Multinomial logistic regression analysis.
c OR-Odds ratio; CI-confidence interval.
d Level of significance of odds ratio: *p-value < 0.05, **p-value < 0.01, ***p-value < 0.001.
e Reference category-ASOM-Acute suppurative otitis media.
Otitis media in South Indian Population 61squamous-CSOM was found to be highly prevalent in the
South Indian population. Upper respiratory tract infections
were found to be predominant risk factors for CSOM and ade-
noids for OME. OM was also found to be significantly associ-
ated with hearing loss and tinnitus severely affecting the
quality of life of the patients. Since, Otitis Media is a condition
of serious concern, further research on the genetic aspects may
help to understand the underlying mechanisms for formulating
better therapeutic and preventive strategies.Conflict of interest
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